minimum follow-up time of two years. Success of the operation was based on the criteria suggested by Hanley (1959), namely relief of pain, relief of infection, the halting of the progressive nature of the condition and the maintenance of function. All patients had extensive follow up which included intravenous pyelography and on occasion rerrography. However, as Hjort & B0e (1971) suggest, interpretation of renograms after operations for hydronephrosis is especially difficult. Of the 96 cases, 65 had a simple nephroplasty to relieve obstruction due to a lower polar vessel, 28 had nephroplasty combined with pyeloplasty in order to reduce intrarenal dilatation and improve drainage and, finally, 3 nephroplasties were performed after pyelolithotomy for similar reasons.
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Of the 96 cases, 65 had a simple nephroplasty to relieve obstruction due to a lower polar vessel, 28 had nephroplasty combined with pyeloplasty in order to reduce intrarenal dilatation and improve drainage and, finally, 3 nephroplasties were performed after pyelolithotomy for similar reasons. Of the 65 patients who had nephroplasty for obstructing lower polar vessel, 7 were considered to be failures: one had chronic renal failure with recurrent infection; one required pyeloplasty for undetected pelvi-ureteric stricture; in 2 the intravenous pyelogram showed diminishing renal function; and 3 had persisting pain.
In the 28 patients in whom nephroplasty was combined with pyeloplasty there were 4 failures: one required secondary nephrectomy for pain and infection; one had chronic renal failure; one had retroperitoneal fibrosis and had been misdiagnosed; and one had persisting pain and diminishing renal function as seen on the intravenous pyelogram.
In the 3 patients who had nephroplasty combined with pyelolithotomy, 2 showed no recurrence of stone over five years and the third showed no alteration in size, shape or position of the calculi left at operation over a similar period.
These results, whilst not as impressive as those mentioned by previous authors (Stewart 1957 , Collins et aL 1967 , Adams 1951 , are encouraging and might have been improved by better case selection.
The operation of nephroplasty appears to be most effective in reducing the intrarenal pelvic dilatation and improving calyceal drainage. It is also confirmed as the 'simplest and most logical operation in treating lower polar vessel obstruction' (Robinson 1959) .
A review of the blood pressures of patients before and after surgery confirmed the findings of Stewart (1957 ), Adams (1959 In renal papillary necrosis, fragments of papilla may become detached and enter the ureter. These fragments will usually pass spontaneously, but occasionally they may become impacted in the ureter and cause obstruction. Four cases illustrate the problems that may be associated with the surgical management of this complication.
Case Reports
Case 1 Mr A J E, aged 30, presented at St Peter's Hospital in July 1968, complaining of left loin pain of five days' duration. On examination the left kidney was palpable and tender. When he attended for IVP the following week he reported that he had developed pain in the right side as well, and had not passed any urine for two days. IVP showed no opaque calculi and no excretion of dye by three hours. Blood urea was 294 mg/100 ml.
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Fig 1 Case 1 Bilateral retrograde pyelograms. Renalpapillary necrosis with ring shadows, medullary cavities anddetachedfragments
Under general anmsthesia, a left ureteric catheter was inserted, which released much pus and debris, and then passed easily up to the kidney, when a good flow of urine was obtained. Subsequently, bilateral retrograde pyleograms were performed, when more debris was washed out from both sides; the pyelograms showed marked irregularity of the calyces, with ring shadows, medullary cavities and detached fragments typical of papillary necrosis (Fig 1) . On further questioning he admitted taking over 4 kilograms of phenacetin over the previous few years. A good diuresis followed ureteric catheterization. The blood urea and plasma creatinine rapidly fell while the creatinine clearance rose, to level out at 57 ml/min.
He has been well since then; recent IVP shows good concentration on both sides, but with some residual distortion ofcalyces.
Case 2 Mrs S L C, aged 41, was admitted to Guy's Hospital in August 1970, with severe right and then left ureteric colic. She had regularly taken tablets containing phenacetin for headaches over many years.
On admission the blood urea was 38 mg/100 ml, and the creatinine clearance 33 ml/min. IVP with nephrotomography showed well-marked ring shadows (Fig 2) , and the ascending ureterogram showed several filling defects in the ureter. Ureteric catheters were passed, and the ureters irrigated on three occasions but the fragments would not pass spontaneously. Repeat IVP showed increasing dilatation, and the blood urea rose to 108 mg/100 ml, while the creatinine clearance fell to 17 ml/min.
On September 3 1970, the right kidney was explored: the renal pelvis was opened and several sloughs were removed from the dilated major calyces;
after contact X-ray showed further calcified sloughs, these too were removed (Fig 3) . Histological examination showed necrotic papilla. A bougie was then passed down the ureter but this would not enter the bladder, so a second incision was made in the lower abdomen and two further sloughs were removed from the ureter. The kidney was then drained by a nephrostomy tube. She recovered well but continued to have left-sided pain. Retrograde pyelogram showed increasing dilatation with some ureteric filling defects (Fig 4) . After an interval of 3i weeks the left kidney was explored. On opening the renal pelvis, it was found to be full of pus. One sloughed papilla was removed from the pelvis and another from a middle calyx; two more sloughs were milked back up the ureter and removed. The calyces were washed out and X-ray showed no residual opaque material. A ureteric catheter passed into the bladder easily. A nephrostomy tube was inserted.
She made a good recovery, and when last seen the urine was sterile, blood urea 44 mg/100 ml, and an IVP showed good concentration on both sides, but considerable residual distortion ofcalyces. Case 3 Mrs M T, aged 42, was referred to St Paul's Hospital in January 1971 having had recurrent urinary infection and bilateral loin pain for two years. She had taken at least 2 Tab. Codein Co. every day for 18 years for headache and backache, and had undergone laminectomy for prolapsed intervertebral disc two years previously.
On examination the right kidney was tender. Blood urea was 39 mg/100 ml and the creatinine clearance 55 ml/min. IVP showed a scarred left kidney with distorted calyces, and some hold-up on the right side, where dilatation extended down to an ill-defined filling defect in the upper ureter ( Fig 5) .
Mr H G Hanley explored this kidney; the renal pelvis was opened, and the obstructing fragment milked up the ureter and removed. Numerous other fragments were then removed from the pelvis by irrigation. After check X-ray the renal pelvis was closed. Histological examination of the fragments showed partially calcified necrotic papillm, in which the tubular basement membranes were clearly demonstrated by reticulin stain. She made a good recovery and the creatinine clearance improved to 77 ml/min. Six months later, however, she developed left loin pain and passed several fragments spontaneously. The creatinine clearance had then fallen to 37 ml/min. One month later she had further pain, when the clearance had fallen even further to 21 ml/min, and the blood urea had risen to 64 mg/100 ml (Fig 6) . X-ray showed that there was a calcified opacity in the line of the ureter and considerable calcified material in the left kidney. The left renal pelvis was opened and the fragment milked up from the ureter; much debris was washed out of the renal pelvis. Histological examination confirmed that the removed fragments were calcified necrotic papille. Since this operation she has remained in good health. The creatinine clearance has risen to 46 ml/min. After an intravenous injection of gentamicin, bilateral ascending ureterograms showed that dye and catheter would ascend easily to both kidneys, which did not appear grossly dilated. However, the calyces were very distorted (Fig 7) and a diagnosis of acute diabetic papillary necrosis was made. Within the right ureter a filling defect was noted and this appeared to move up with the dye (Fig 8) . In view of his very poor general condition, he was treated for 48 hours with antibiotics and ha!modialysis, but he remained anuric. Accordingly, the right kidney was explored; the pelvis was opened and thick creamy pus washed out. One papilla was milked out of the upper ureter, and two Acute diabetic papillary necrosis more were extracted from the lower ureter by passing a Fogarty catheter down the ureter, inflating the balloon, and withdrawing the catheter. A ring nephrostomy was inserted. Histological examination showed a marked inflammatory infiltrate on the sloughed papilla.
Although a fairly good urine output was obtained, the blood urea continued to climb, and two further hoemodialyses were required (Fig 9) . One week later the left kidney was explored and much pus and debris washed out; one papilla was extracted from the ureter with the Fogarty catheter. A ring nephrostomy was inserted. The blood urea then began to fall, and the creatinine clearance rose slowly. The nephrostomies were removed about two weeks later.
He has been very well since then, although urine cultures have shown persistent candida infection. Creatinine clearance is now about 36 ml/min. Recent IVP shows fairly good concentration of dye on both sides, but distortion of the pyelograms persists. 
Conclusions
Renal papillary necrosis may be complicated by impaction of sloughed fragments in the ureters. Although they often pass spontaneously, these fragments may become calcified and cause ureteric obstruction; in diabetics, bilateral obstructions may cause anuria.
Early surgical removal should be considered if the ureter is obstructed, particularly when the urine is infected (Bonnin 1964) , or when there is substantial impairment of total renal function (Pearson 1967) . Relief of obstruction should probably be undertaken as an emergency in diabetics (Zielinski & Czopik 1970 , Xerri & Kreis 1968 , when papillary necrosis carries a very high mortality (Harvald 1963) .
Ureteric catheterization may provide adequate temporary drainage and allow irrigation which may be sufficient to dislodge debris and small fragments (Jones & Morrow 1971) . The stonebasket has been used successfully for removal of these fragments (Hellebusch 1969 
